Introduction
Gastric cancer (GC) is a widespread malignant tumor around the world with a high incidence. 1 Although we have made great progress in the treatment of GC, the prognosis after surgery still remains pessimistic. One important cause of the poor prognosis for GC patients is that most of them are diagnosed at an advanced stage with diffused filtration and lymph node metastasis, because there are no distinctive symptoms in early stage. 2, 3 The age of GC patients is commonly 50-70 years, and the average onset age is ~60 years. 4, 5 However, younger (#40 years) and older ($70 years) GC patients still make up a biggish proportion of the total GC population. 6, 7 Age is an important factor affecting survival in patients with cancer, 8 and there have been many reports suggesting that young GC patients tend to have a better prognosis than middle-aged patients; 5, 6 however, the differences in both prognosis and clinicopathological features submit your manuscript | www.dovepress.com
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song et al between younger and older patients still remain to be further discussed.
Because of these factors, we retrospectively studied 112 younger GC patients and 358 older GC patients who accepted gastrectomy in our hospital, and we aimed to compare the differences in clinicopathological features and prognoses between younger and older GC patients. Recently, studies have shown that preoperative inflammatory responses and nutritional status both play important roles in tumorigenesis, progression and prognosis in various cancers. 9, 10 The monocyte-to-lymphocyte ratio (MLR), a biomarker connected to a systemic inflammatory response, can reveal the immunity that hosts owned to show resistance to tumors. 11 We, therefore, analyzed the biomarker MLR and prognostic nutritional index (PNI) to compare the immunity and nutritional status of younger and older GC patients.
Patients and methods
Patients and data
The study was carried out at the Harbin Medical University Cancer Hospital. From January 2007 to December 2011, a consecutive total of 1,990 patients with 112 GC patients under 41 years old and 358 GC patients over 69 years old who underwent gastrectomies for GC were recruited for this study. The age composition of these patients is shown in Figure 1 . The inclusion criteria were as follows: all of the patients 1) had preoperative gastroscopies and pathological diagnoses of GC; 2) never received neoadjuvant chemotherapies, radiotherapies or other anticancer treatments; 3) underwent total or subtotal gastrectomies and radical surgery (R0) patients underwent D2+ lymph nodes resection, while R1 and R2 patients underwent regional lymph nodes resection. The stagings were based on the 7th edition of the TNM classification (for the "Tumor-Nodes-Metastases" system) by the Union for International Cancer Control/American Joint Committee on Cancer (UICC/AJCC). 12 Every patient was followed up regularly from the time of surgery until June 2016 or death (in the first two postoperative years it was every 3 months and in the following several years it was at 6-month intervals). This research had the support and approval of the Medical Ethics Committee of the Harbin Medical University Cancer Hospital, and all patients signed the informed consent for the use of their data for future study.
We recorded the age, gender, tumor depth (T), number of metastatic lymph nodes (N), distant metastasis (M), AJCC TNM stage, radicality, tumor size, tumor location, metastasis lymph node rate (MLNR), differentiation, ascites, carbohydrate antigen (CA) 19-9 (U/mL), carcinoembryonic antigen (CEA) (ng/mL), hemoglobin (Hb) (g/L), albumin count (g/L), lymphocyte count (10 9 /L) and monocyte count (10 9 /L). The average MLNR was 31.5%. CA19-9 exceeding 37 U/mL, CEA exceeding 5 ng/mL and Hb ,131 g/L were identified as positive. MLR was calculated as the monocyte count/lymphocyte count. 9 PNI was calculated as the albumin count + lymphocyte count ×5.
statistical analysis
A chi-squared test was used to assess the significant differences in the clinicopathological features between younger and older GC patients. Survival curves were calculated with a KaplanMeier survival analysis, and the equivalences of survival curves were analyzed by using a log-rank test. Multivariate analyses were evaluated by the Cox proportional hazards model. A Student's t-test was used to compare the MLR, PNI, lymphocyte, monocyte and albumin between younger and older patients. A P,0.05 was considered to be statistically significant. Data analysis was performed using SPSS 17.0.
Results
The clinicopathological features of 112 younger GC patients and 358 older GC patients are shown in Table 1 . There were more women in the younger GC patient group than in the older GC patient group (47.3% vs 23.5%, P,0.001). The proportion of undifferentiated adenocarcinomas in younger GC patients was significantly higher than that in older 
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clinicopathological features and prognoses in gc patients GC patients (94.6% vs 76.8%, P,0.001). The positive rates of CA19-9 and CEA in younger GC patients were significantly lower than those in older GC patients (14.3% vs 24.0%, 9.8% vs 25.1%, P all ,0.05). However, for other features, such as tumor depth, number of metastatic lymph nodes, distant metastasis, AJCC TNM stage, surgical radicality, tumor size, tumor location, MLNR, ascites and Hb, there were no significant differences between younger and older GC patients.
In the Kaplan-Meier survival analyses, the overall survival times of the 112 younger GC patients were much better than those of the 358 older GC patients (Figure 2 , P,0.001). Younger patients had a much better prognosis than older patients in the stages II (P=0.013) and III (P,0.001), but this was not the case in the stages I (P=0.207) and IV (P=0.069).
We used univariate and multivariate analyses to assess the risk parameters for prognoses in the 470 GC patients ( Table 2 ). The results showed that the age, tumor depth, number of metastatic lymph nodes, distant metastasis, AJCC TNM stage, surgical radicality, tumor size, MLNR, CA19-9 and CEA were all significantly associated with the prognosis in univariate analyses. However, in the multivariate analysis, only age, number of metastatic lymph nodes, AJCC TNM stage, surgical radicality and tumor size were independent risk parameters. Then, we independently analyzed the risk parameters for the prognosis in the 112 younger patients and 358 older patients. In the 112 younger patients, tumor depth, number of metastatic lymph nodes, distant metastasis, AJCC TNM stage, radicality, tumor size and MLNR were all associated with overall survival in univariate analyses, but only the number of metastatic lymph nodes was an independent risk parameter for overall survival (Table 3 ). In the 358 older GC patients, tumor depth, number of metastatic lymph nodes, distant metastasis, AJCC TNM stage, radicality, tumor size, MLNR, differentiation, ascites, CA19-9 and Hb were associated with overall survival in univariate analyses, and only the AJCC TNM stage, surgical radicality and tumor size were independent risk parameters for overall survival (Table 4) .
Additionally, we conducted the survival analysis of MLR and PNI in younger and older GC patients, respectively. The cutoff value of MLR was the mean value that was 0.240 in younger GC patients and 0.292 in older GC patients, and so was the PNI that was 52.883 in younger GC patients and 48.862 in older GC patients. We found that both younger GC patients with lower MLR and older GC patients with higher PNI had much better prognoses ( Figure 3 ). Comparing the MLR and PNI values between younger and older GC patients, we found that MLR in younger patients was significantly lower (P=0.011) and PNI was significantly higher (P,0.001) than those in older patients ( Table 5 ). The divergence of MLR was not significant when it was divided into stages I, II, III and IV between younger and older GC patients, while it was significant of PNI in stages II, III and IV (P all ,0.05), but not in stage I. Tavares et al reported that lymphocyte may decline accompanied with an increase in age. 13 So we calculated the differences of lymphocyte, monocyte and albumin in the two groups. We found that only albumin was significantly different between younger and older GC patients (P,0.001). Finally, we compared the albumin between the two groups in different stages and found that the differences were statistically significant in stages II, III and IV (P all ,0.05), but not in stage I (P=0.371).
Discussion
It is generally believed that GC is an age-related disease, and in recent decades, the number of younger and older GC patients has been increasing. It is necessary to clarify the adverse prognostic factors for patients in different age groups. In our study, we found that gender, differentiation, and CA19-9 and CEA were significantly different among younger and older GC patients. There were more women in the younger group, and the reason for this phenomenon remains unclear. There have been reports that estrogen can promote the diffusion and inhibit apoptosis in several cancers, [14] [15] [16] and some have considered that this phenomenon may be related with their recent pregnancies. 17, 18 Jaspers et al suggested that there were more estrogen receptors in younger patients; 19 however, another report demonstrated that only the number of metastatic lymph nodes was associated with estrogen receptor expression rather than other factors such as gender, age and tumor size. 20 Younger GC patients generally had poor differentiation and this may be owing to that younger patients had higher infection rates of Helicobacter pylori, which lead to poor differentiation. 21, 22 Some reports have suggested that undifferentiated GC cells originated from gastric fundic glands, while intestinal metaplasia usually led to differentiated gastric adenocarcinoma. 3, 23 Higher CEA and CA19-9 levels in older patients have also been reported. 24, 25 In the multivariate analysis of the 470 patients, age, number of metastatic lymph nodes, AJCC TNM stage, radicality and tumor size were independent risk factors. Our study showed that younger patients had a much better prognosis than older patients, but in another study, Yukiko reported that the survival rate of young patients (,40) with GC was the same as that of patients in their 60s. 5 This result may be due to the different cohorts we analyzed. In the 112 younger GC patients, only the number of metastatic lymph nodes was an independent risk parameter according to the multivariate analysis. Yukiko also reported that younger GC patients usually have metastasis to lymph nodes. 5 It is believed that undifferentiated adenocarcinomas tend to have vertical infiltration, which leads to lymph node metastasis. 21 Younger GC patients have worse prognoses in general; however, in this study, we found that younger patients had a much better overall survival rate than older patients. Although we failed to show the significant prognostic differences between younger and older patients in stage I and stage IV, it may be because the patients in stage I and stage IV were too few. The difference of MLR and PNI between younger and older patients indicated that younger patients possessed better immunity and nutritional status, which may be the main reason for their longer overall survival. And the better nutritional status may play a more important role. However, more investigations are needed to explain this phenomenon. We hesitate if strengthening nutrition for older GC patients after operation could improve prognosis. This drives us to pay more attention to the nutritional problems of the elder GC patients.
There were some limitations in this study. First, this was a retrospective investigation based on a single hospital, and this may have led to some error. Second, not all of the patients who had gastrectomy in our hospital had successful consequence follow-up, which led to a smaller cohort. Third, it may be the most important that although we had told all of these patients who needed adjuvant chemotherapies to undergo subsequent treatments in our hospital or other hospitals, not all of them come back for subsequent standard treatments. So we cannot get this part of the data and recruit Abbreviations: gc, gastric cancer; Mlr, monocyte-to-lymphocyte ratio; Pni, prognostic nutritional index.
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Conclusion
Younger and older GC patients had significant differences in clinicopathological features, and younger GC patients had much better overall survival, lower MLR and higher PNI than older GC patients. The number of metastatic lymph nodes was the only risk parameter for a prognosis in younger GC patients, and AJCC TNM stage, radicality and tumor size were independent risk parameters for a prognosis in older GC patients. We should take more effective treatments for younger GC patients with lymph nodes metastasis and pay more attention to the nutritional problems of older GC patients.
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